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The infonnatioii contained in this facsinule is in ^nded 
you are not ilie intended reeiptent, you ^ hcrcl^t 
communication is strictly prohibited. If you 
and return the origiAal message to us at the 



For confiri 



haV ;rcoci^d 



Certificate of T| ipns mission under 37 CFR 1 .8 



I hereby certify that this con 
the United States Patent and 



rjfepoijidence Is being facsimile transmitted to 
rad4marlc Office on February 3, 2005 
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CENTRAL FAX CENTER 

FEB 0 3 2005 



From: Mikio Ishimaru 



Pages: 7, including this page 



Date: February 3, 2005 



□ Information 



□ other 



IMPORTANT 



3n3y for the use of the individual or entity to whom it is addressed. If 
hotlqed that any use, dissemination, distribudon or copying of this 

this facsimile in crmr, please immediately notify us by telephone, 
add^^ abohre via the U.S. Postal Service. Hiank you. 



ion (. r aaaistance, cail (408) 738-0S92 



Signature 



Vickie Ishimaru 



Typec pi inted name of person signing Certificate 
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Docket No.: H1208 



IN THE UNITED STATE S PATENT AND TRADEMARK OFFICE 



In ro Application of: 
Serial No.: 
Filed; 



Ui You ot al. 

10/679,050 

Oct 2. 2003 
VIA AND CHANNEL ifiTEFtUAYER 
FOR ULTRA LOW Dl sLECprRIC 
CONSTANT LAYERS m 
INTEGRATED CIRCl)|T 
INTERCONNECTS 



PATENT 



Confirmation No*i 
Examiner: 
Group Art Unit: 



5325 

Caridad M. Everhart 
2825 



TRANSMITTAL 



;tOB ENCLOSURES 



(chock aif thtit^ppfy) 



□ After Allovfance Communication 
to Group 



n 
□ 
□ 

□ 
□ 



Response / Amendment 

I I After Final 

I I Affidavit$/Dedaratlon{s) 

Exidnsion of Time Request 
Express Abandonment Request 
Information Disciosure Statement, 
PTO Fomi-1 449, & cited 
Reforsnce(&) 

Certified Copy of Priority 
DocumBnt(s) 

Response to Missing Parts/ 
Incomplete Application 

nRospon&B to Missing Parts 
under 37 CFR 1 ^2 or 1 .53 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



lAssI jnment Papers 
\(for i in Appiication) 

!!Dra\innd($) 



iUce ising-relatad Papers 
I Petit on 

iTernHnal Disclaimer 
1 Pow »r of Attorney. Revocation 
ICha ige of Correspondence 

lAddiess 

jPotn on to Convert to a 
1 Prov jsior^al Application 

jHeqjestfor Refund 



Rem ifks 



to Group 

□ Appeal Communtcalion to Board of 
Aji^eals and Interferences 

□ Appeal Communication to Group 
(Appa^NoUoo, Brief, RepfyBrieQ 

Proprietary Information 

□ Status Letter 

Other Enciosure(s) {pS&ase 
1^ iden^behw): 

m Fax Cover Sheet with 
Certificate of Transmission 



The fee. If required, hae been calculated as 



Ihov n below; 



Total Claims 



Independent Claims, 



NO. OF 
CI^IMS 



17 



HiqSESi 



P/.ID 



PREVIOUSLY 

FOR ^ 



17 



EXTRA 
CLAIMS 



BATE 



x$50 = 



X$g00 = 



m jjtiple 



claims newlv presented, add $300 



Fen for e> tension of time : 



Oth j 



TOTAL FEE 



FEE 



$ Q.QQ 



$ 0.00 



$0.00 



□ 



Please charge Deposit Account rjjo. o 
An additional copy of this transmii f\ 



^>365 in the amount of lUndBflned Bookmark. TQTALFEE. 
is submittikl herewith. 



sheet 



la The Commisfiionar is hereby 

communication or credit any ovdSpi 
foes under 37 CFR 1.16 for pr^^Xt 
under 37 CFR 1.17. 



alithorfeed to charge payment of any fees associated with this 
ayment, to Depbait Account No. oi-03es. including any filing 
itaticjin of extra clajpns and any patent application processing fees 



R« ^peci fiiUy submitted. 



M)do 



Iphinisiu 

ion No. 27,449 
febniaiy 3. 2005 
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Docket No. 



BEST AVAILABLE 



In re Application of: 
Serial No.: 
Filed: 

For: 



Lu You, et fll. 

10/679*050 

10/2/2003 



VIAANDCH/NNEL 



IN THE UNITED STAT SS PATENT AND TRADEMARK OVSICB 



INTERLA YER FOR 
DIELEC'TUC 



LOW 

CONSTANT 
rNTEGRATET 
INTER( 



CIRiZUIT 



^CONNECTS 



Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Rem irks 



Sir/Madam: 

The following Amendment and 
the Office Action mailed 11/4/2004, followidg 
After tfais introductory section, there ar| Am^droents 
on a separate page. 

Amendments to the Claims codlsiist if 
for claims U 11» and 16» which are inco pora ed 



RECEIVED 

CENTRAL FAX CENTER 

COPY FEB 0 3 2005 



A14ENDMENT; 



PATENT 



: Confirmation No.; 
'Art Unit: 
: Examiner: 



5325 

2825 

CaridadM. 
Everhart 



ULTRA 
IN 



are submitted under 37 C.F.R. §14 U in response to 
the amendinent format set forth under 37 CFR §1.121. 
to the Claims, and then Remarks, each starting 

canceUatiori of claims 3, 13, and 19 and amendments 

< 

in a con^lete listing of the claims. 
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lEST AV^jU^BLE COPY 



AME hTON ENTS TO CEAIMS 



♦ Please delete claims 3. 13» and 

• Please amend pending claims E! 
claims and their status in the application are 



I . (currently amended) 
providing a semiconductor subs^^te 
forming an ultra-low dielectric 



A method of manufacturing an integrated circuit comprising: 

I 

: 

1 laving a semiconductor device provided thereon; 



f on^tant dielectrici layer over the semiconductor substrate^ 
forming the ultra-low dfelect ic constant dielectric lave r deposits a porous material: 



forming an opening in the ultra- 
forming a dielectric liner to Hii^ tbt 



layer, forming the dielei 



depositing a barrier layer to line 



depositing a conductor core ovi t the 
semiconductor device. 



2. (ori^al) The method 
claim I wherein forming the dielectric liner 
dielectric constant of the ultra-low diek 



str^c 

(canceled) 

4. (original) The mfethod 
claim 1 wherein forming the dielectric 1 per 

5. (original) The mtpthoc 
claim 1 wherein depositing the bairidt 
tantalum, titanium, tungsten, a consul ^ 

6* (original) A n[ietlSpd o1 

providing a semiconductor sub jjtrate 



dielectric constant dielectric layer, 

opening in the ultra-low dielectric constant dielectric 
ihner deposits a nonporous material : 



the <: lelectric liner; and 

barrier layer to fiU the barrier layer and connect to the 



depositing an ultra-low dialect \c 
depositing the ultra-h y 
nnaterial having pores {nd a 
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and 16, as indicated below. A complete listing of all 

i 

follows: 



of manufactt^ring an integrated circuit as claimed in 
f :irms a material with a dielectric constant higher than the 
:^3n8tant dieleptric layer. 



of manufacturing an integrated circuit as claimed in 

c eposits a non-jporous conf ormal liner. 

i 

of manufacturing an integrated circuit as claimed in 
lay^r uses a roatj^al selected tom a group consisting of 
thejreof , and a combination thereof 

manufacturing an integrated circuit comprising: 



having a semiconductor device provided thereon; 

cdnstant dielectric layer over the semiconductor substrate, 
d: electric constant dielectric layer deposits a dielectric 



lielectric constant under 2.S; 
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BE 



forming an opening in the ultra-l w d electric constant dieleciric layer; 



depositing a dielectric liner to I cje tli & 
layer, depositing the die ectiif 

depositing a barrier layer to line ^e 



depositing a conductor core ove r| the 
semiconductor device. 

1. (original) The mdbqd 
claim 6 wherein depositing the dielectric linei 



8. 



(original) 



The nijtbod 

I 



claim 6 wherein depositing the dielectric lltne: ' 

9. (original) The mllihod 
claim 6 wherein: 



depositing the ultra-low dielectp: 
and 



depositing the dielectric liner d ^pi 

a liner which is conforr )M to 



10. (original) The m ^fhod 
claim 6 wherein depositing the barrie j 
tantalum, titanium, tungsten* a compoui ^ 



\ 1 . (currently amended) 
a semiconductor substrate havii 



It available copy 



dielectric tiner;;and 
barrier layer to fill the barrier layer and connect to the 



ccnstam dielectnc layer deposits a material having pores; 



an ultra-low dielectric constan [ j 
low dielectric constant 
low dielectric constant 



dielectric liner lines the open ijig 

dielectric liner is a non Jjomils 



a barrier layer lines the dielecti 

a conductor core over the 
semiconductor device. 



j 

?a 



tjarriitr layer fills; the barrier layer and connects to the 
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opening in the ultra-low dielectric constant dielectric 
liner deposits a non-porous dielectric material; 



of manufacturing an integrated circuit as claimed in 
deposits a material with a dielectric constant under 4.2. 

of manufactiiring an integrated circuit as claimed in 
deposits a material with a dielectric constant under 3.9, 

of manufacturing an integrated circuit as claimed in 



lay(!r 



theieof. 



osif s a material filling the pores in the opening and forming 
the opening. ; 

of manufacturing an integrated circuit as claimed in 
uses a matMal selected from a group consisting of 
\ and a cojnbination thereof. 

iitegrated circidt comprising: 

semiconductor device provided thereon; 

nic layer oyer the semiconductor substrate, the ultra- 
dield^tric layer haying an opening provided therei n, the ultra- 
;trtc laver is a'oorous material: 



the ultra-loW dielectric constant dielectric layer^Jbg 
s material : 



linir;and 



3 
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12. (original) The int \ 
liner is 2i material with a dielectric 
dielectric constant dielectric layer. 

13. (canceled) 

14. (original) The int 
liner is a non-porous conformal liner 

15. (original) The 
layer is a material selected from a gr< iiikp 
thereof, and a combination thereof. 



NST AVAILABLE COPY 



i^atcd circuit as c^ainied in claim 11 wherein the dielectric 
c^ijtstaiit higher thaxi the dielectric constant of the ultra-low 



:^rat<d circuit as claimed in claim 11 wherein the dielectric 



int %rat ^d 



16. (currently amended) 
a semiconductor substrate havii 
an ultra-low dielectric constant 
low dielectric constant 
constant under 2.5 ar 
dielectric lAve r. the nltr li 



a dielectric liner lines the opeMng 
dielectric liner is a dieli ;^tric 
dielectric liner is a ma yqal 



which is conformal to t 



ip Op sning : 



^grated 



17, (original) The 
liner is a material with a dielectric 

18. (original) The in 
liner is a material with a dielectric consfcmt 

19. (canceled) 

20, (original) The ir 
layer is a material selected from a g^p 
thereof, and a combination thereof 
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circuit as claimed in claim II wherein the barrier 
clonsisting of tieintalum> titanium, tungsten, a compound 



An i Uegrated circuit comprising: 
a s( tmiconductor device provided thereon; 
(lieh^tric layer oVer the semiconductor substratCt the ultra- 
idiel ^tric layer a dielectric material having a dielectric 
having an opening in the ultra-low dielectric constant 
rlovJ dielectric constant dielectric laver is a porous material: 



in i^grat&d 



\n the nltra-lqw dielectric constant dielectric layer* the 
n^uuerial having a dielectric constant highbr tlian 2. 2. the 
which fills t6e pores in t*^^ ^pftninp and forms a liner 



a barrier layer lines the dielectrjiq lint t; and 
a conductor core over the >^er layer fills Uhe barrier layer and connects to the 
semiconductor device. 



circuit as claimed in claim 16 wherein the dielectric 
constant vjnder 4«2. 



circuit as claimed in claim 16 wherein the dielectric 
Under 3.9. ; 



:egraed circuit as) claimed in claim 16 wherein the barrier 
onsisting of tantalum, titanium, tungsten, a compound 
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Ah qwal Subject Matter 



Claims 3, 13* and 19 are obj 
would be allowable if rewritten in 
and any intervening claims. 

The allowable subject matter of blainis 
1, 11, and 16 from which they respei ively 
canceled. 



bjedttd tb as being daipendent upon a rejected base claim, but 
indep i nde^ \t form inchic^ng all of the Umiuti<ms of the base claim 



Clain 



Claims 1.2,4-8. 10-12, 14-18. aiH20 
by Lec, et al. (US 6,486.05932). 

Based on the amendment to inqludt^ 
rejections are now moot because depen lieat 
be allowable as containing allowable su >|ject|matter. 



In view of the above, it is 
leconsideration of the rejections is res; 
is solicited. 



sua 



To the extent necessary, a peti 
made. Please charge any shortage in 
any extension of time fees, to Deposit 
deposit account. 



Telephone: (408) 738-0592 
Date: February 3, 2005 



R3SMARKS 



^ejictions - 35 USC §102 

i 

are rejected u|ider 35 U.S.C. 102(e) as being anticipated 



mittSed 



BEST Available copy 



3,13, and has been included in independent claims 
depended 4^d the claims 3, 13. and 19 have been 



allowable siibject matter in claims 1, 11. and 16, the 
claims 2, 4-8.r 10-12, 14-18, and 20 are now believed to 



Conclusion 



that the cjaims are in condition for allowance and 
pyptfully requested. I Allowance of claims 1-20 at an early date 



1 ipn f 3r an extension of time under 37 C.F.R. 1.136 is hereby 
c ue in connection witfi the filing of this paper, including 
Apcount No. 01-0345 and please credit any excess fees to such 
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Res^tiully submitted. 



MilSo Ishimaru 
Re^stration No. 27,449 



